2 


bea ioe 


See we 
VY 


Volume 6 ¢ Number 5 


May, 1959 


Contents 


TTI: Building a Better Highway 2 
The Insurance Question 6 
Copies, Copies, Copies! 7 
They Haven't Changed Much 14 
And This, Too, is Texas! 15 
A Stitch in Time 18 
Widening Bridges with Offset Railings 22 
Ramp Terminals and Frontage Roads 24 
Over the Highways 31 


} 
| 
{ 
i 
! 


Cooperative research 
with the Texas Transpor- 
tation Institute at Texas 
A&M College is giving a 
better buy for the high- 
way dollar. 


A 

T o 
Ri Tie 

@ beige 


“Finding the best way to do a job” 
—this was the practical definition of 
the word “research” voiced recently 
by a prominent engineer of the Tex- 
as Highway Department. 

Pursuit of this best way prompt- 
ed a partnership between the Depart- 
ment and the Texas Transportation 
Institute nearly seven years ago. And, 
out of working together during those 
years, five projects requested by the 
Highway Department have been com- 
pleted. 

In one of these, the Institute’s find- 
ings have influenced construction 


Dean Fred J. Benson of the School of 
Engineering, Agricultural and Mechan- 
ical College of Texas, points to an ex- 
hibit by the Texas Transportation Insti- 
tute at the recent Highway Short 
Course held in College Station. The in- 
terested viewers are both key figures in 
Texas transportation. T. S. Huff, center, 
Chief Engineer of Highway Design of 
the Texas Highway Department, is 
Chairman of the Department's Research 
and Development Committee. Gibb Gil- 
christ (right), former State Highway 
Engineer and retired Chancellor of 
A & M is Chairman of the TTI Ad- 


visory Committee. 
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practice, with Department engineers 
enthusiastically endorsing a new de- 
sign for cast-in-place concrete piles 
which is saving material and labor 
costs. Another research project yield- 
ed the radioisotope projector which 
is now used somewhere every day to 
test for imperfections in welded beams 
or girders of highway bridges under 
construction throughout the state. 
The information from yet another 
project has been used in some of the 
West Texas districts to improve se- 
lection of aggregates for hot-mix as- 
phaltic concrete pavements. Right 
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now the Institute’s research hopper 
holds a baker’s dozen projects tagged 
in the name of the Department. 
The alliance between the I’T'I and 
the Highway Department resulted 
from the fact that in 1949 the Agri- 
cultural and Mechanical College of 
Texas at College Station became the 
assigned helpmate to whom the High- 
way Department was instructed to 
turn for all research not conducted 
in the Department’s own laboratories 
or by personnel of its districts. ‘The 
connection was directed officially in 
a legislative bill which said that 
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equipment and research laboratories 
of A & M were available to the De- 
partment without rental or deprecia- 
tion charges. 


Three years later, from headquar- 
ters offices in the Highway Research 
Center on the College Station campus, 
all transportation research scheduled 
by the A & M Experiment Station was 
taken over by the newly created ‘Tex- 
as Transportation Institute. 


The creation of the Texas Trans- 
portation Institute is credited to ideas 
originated by the late Thomas H. 
MacDonald, who for 34 years was 
Chief of the Office of Public Roads 
of the Department of Agriculture. A 
brochure published by the Institute 
relates that “Over the years Mr. Mac- 
Donald had discussed some of his ideas 
with his old friend, Gibb Gilchrist, 
long-time State Highway Engineer for 
Texas, later Dean of Engineering, 
then President of the A & M College 
of Texas. In the early 1940’s Gibb 
Gilchrist proposed to Chief MacDon- 
ald that he consider coming to ‘Texas, 
upon his retirement in Washington, 
to furnish leadership in the develop- 
ment of research and education in 
transportation. By 1950, when 
Mr. Gilchrist had become Chancellor 
of the state-wide Texas A & M College 
System, a firm agreement was reached. 
In June of 1950 the board of directors 
of the Texas A & M College System 
formally established the Texas Trans- 
portation Institute, giving substance 
to the plans worked out over the years 
by Mr. MacDonald. Through the in- 
terest and support of Texas State 
Highway Engineer DeWitt Greer the 
college became the official research 
agency for the Texas Highway De- 
partment, assuring the institute a 
steady flow of projects and funds for 
its work. 


“Naturally, Thomas H. MacDonald 
was the key man in the new organiza- 
tion. He came to Texas and set to 
work in an office of the new 
building, constructed in the main as 
he had conceived it. His title was Dis- 
tinguished Research Engineer. 
From his well-rounded ideas of trans- 


portation needs came impetus for new 
projects. 

“, .. A small core of competent re- 
search engineers was developed. Full 
use was made, as needed, of staff and 
facilities of the college, from depart- 
ments of economics, business, chem- 
istry and all phases of engineering. 
Full use was made of the college’s 
electronic computer facilities to speed 
evaluation of research results, of its 
electron microscope laboratory and 
other similar facilities. A bibliograph- 


ic survey of material immediately 
available for workers in the Institute 
was made, at... [MacDonald’s] sug- 
gestion, with more than 30,000 list- 
ings. To this he added, by gift, his 
own excellent library, covering all 
phases of transportation.” 

The policy-making group for the 
Institute, an advisory committee, was 
headed by Mr. Gilchrist, who still di- 
rects it. Working with him as an ex- 
ecutive committee are fifteen men 
representing all types of transporta- 


Traffic studies on freeways are made from a portable tower which is part of TTI's 
research equipment. Here with the movie camera used in the tower are (left) C. J. 
Keese, head of the traffic engineering research team, and William R. McCasland. 


tion agencies and the public at large. 
Executive Officer for the Institute is 
Dean Fred J. Benson of the School of 
Engineering at A & M. 

Dean Benson estimated recently 
that the cooperative program with 
the Department has constituted about 
three-fourths of the Institute’s total 
work during the research organiza- 
tion’s existence. 

Highway research subjects origin- 
ate with personnel either from A & M 
College or the Highway Department. 
No matter the beginning point for 
the idea, the proposed subject must 
withstand the critical scrutiny of the 
Highway Department’s Research and 
Development Committee. Usually the 
proposed topics are screened by the 
Committee at a meeting during the 
month of June, looking ahead to the 
fall, which is the fiscal year’s begin- 
ning. These engineering specialists— 
all key men from the Department— 
may either recommend, turn down, 
or amend a proposal. T. S. Huff, Chief 
Engineer of Highway Design, is Chair- 
man of the Committee. Membership 
includes P. S. Bailey, Engineer, Sec- 
ondary Roads; A. W. Eatman, Mate- 
rials and Tests Engineer; Randle B. 


Alexander, Bridge Engineer; J. A. 2. ae x Fa’ . 
Waller, Chief Engineer of Mainte- Disagreement among engineers concerning proper design of cast-in-place concrete 


piles for bridges and buildings prompted research on the subject. The published 
findings have influenced a new design in use by the Texas Highway Department. 
Here researcher Lawrence A. Dubose, of the TTI, records settlement of a test pile 
to the Committee. If a project is rec _in experiments with underreamed footings. 


nance Operations; and Mc D. Shelby, 
Research Engineer, who is Secretary 


ommended by the Committee, it is 
passed along for the official approval 
of State Highway Engineer D. C. 
Greer as well as that of the auditing 
heads of the TTI. 

Once approved, a problem is listed 
on the TTI register and soon has 
been assigned to a working team, the 
leader of which must be approved by 
the Department’s Research and De- 
velopment Committee and the TTI 


The radioisotope projector developed 
by the Texas Transportation Institute is 
used somewhere every day by the Tex- 
as Highway Department to test for im- 
perfections in welded beams or girders 
of bridges under construction. J. K. Gil- 
bert is pictured with the device. 


Advisory Committee. Such a choice 
may be a specialist from commerce or 
industry, as was Dr. R. N. Traxler 
who now directs the study of “Modi- 
fication of Properties of Asphalt.” Dr. 
‘Traxler, one of the nation’s leading 
authorities on asphaltic materials, was 
associated with The Texas Company 
at Port Neches for many years. His 
research assistants are graduate engi- 
neering students at A & M. 


The selection of student personnel 
is a customary arrangement at the 
Institute, and results of the research 
studies may be used as graduate theses 
or dissertations. Every three months 
a report is made by each project to 
the Highway Department’s Research 
and Development Committee and 
to certain Departmental personnel 
throughout the state. Once a project 
is completed, findings are published 
by the TTI’s researcher-in-charge.* 


The current roster of thirteen re- 
search programs is financed with 
$145,971 in state and $50,600 in fed- 
eral monies. At present the Institute 
has other projects totaling $100,000 
under way with the Automotive Safe- 
ty Foundation, the Bureau of Public 
Roads, and private industry. 


Among the newest 


launched for the Highway Depart- 


projects 


ment are those on right of way, with 
emphasis placed on administrative 
time requirements in accomplishing 
the state acquisition of right of way 
on Interstate highways; a study of 
speed zoning; and a study of the eco- 
nomic impact of the Interstate system. 


Eventual goal of the Institute is to 
engage in research not only in high- 
way but also rail, water, pipeline, and 
air transportation. Thomas H. Mac- 
Donald’s philosophy quoted in a re- 
cent publication of the TTI enlarges 
ometiisccoal, =A. basic tenet<..0.5)| 15 | 
the necessity for close and friendly 
cooperation between those engaged in 
the various modes of transportation. 
He felt that each needed the other; 
and that the nation needed all of 
them—working together in a way that 
would result in profit for each agency 
of transportation and for the people.” 


Students from A & M work on the practical experiments conducted by TTI. The 
group here is laying a test asphalt road. Durability of this combination of materials 
will be studied. 


*Publications of the Texas ‘Transportation Institute available to the public on 
request: 


Characteristics of Highway Freight Transportation in Texas. J. Nelson Slater. 
January 1957. (ITI Publication No. 5.) 


Effects of the Dallas Central Expressway on Land Values and Land Use. Wil- 
liam G. Adkins. September 1957. (ITI Publication No. 6.) 


A Study of the Highway Distribution of Gasoline. Dan R. Davis. October 
1957. (ITI Publication No. 7.) 


Transportation Uses and Preferences of the Texas Food Industry. Charley 
V. Wootan. February 1958. (ITI Publication No. 8.) 


A Statistical Presentation of Transportation Uses and Preferences in the Texas 
Food Industry. Hugo C. Meuth. April 1958. (ITI Publication No. 9.) 


Private Trucking Costs and Records. Charles R. Hanning. May 1958. (TTI 
Publication No. 10.) 


Economic Impacts of Expressways in San Antonio. William G. Adkins and 
Alton W. Tieken. August 1958. (TTI Publication No. 11.) 


Reprints of the Texas ‘Transportation Institute available to the public on 
request: 


Proportioning, Control, and Field Practice For Lightweight Concrete. Tru- 
man R. Jones Jr., and Henson K. Stephenson. Reprinted from Journal of the 
American Concrete Institute, Vol. 29, No. 6, December 1957. (ITI Reprint 
Notes) 


More Durable Paint Stripes On Concrete Roads. Charles J. Keese and Louis 
J. Horn. Reprinted from Roads & Streets, November 1957. (ITI Reprint 
No. 2.) 


Properties of Lightweight Concrete Related To Prestressing. Truman R. 
Jones Jr., and Henson K. Stephenson. Reprinted from Proceedings—W orld 
Conference on Prestressed Concrete. (1 TI Reprint No. 3.) 


Highway Bridge Live Loads Based On Laws of Ghance. Henson K. Stephenson. 
Reprinted from Journal of the Structural Division of the American Society of 
Civil Engineers, Vol. 83, No. ST aa) Ul yes fae ld Reprint No. 4.) 


TPEA Chapter 1 Investigates 


THE INSURANCE QUESTION 


Chapter | of the Texas Public 
Employees Association has been busy 
polling its membership and those eli- 
gible for membership in an effort to 
distill from questionnaires the major- 
ity preference on the matter of insur- 
ance. Chapter I, located in Austin 
and composed mainly of Highway 
Department employees, appointed a 
committee to question the member- 
ship and report at the February meet- 
ing “the possibility of securing group 
hospitalization for the Chapter in ac- 
cordance with the wishes of the mem- 
bership.” 


The five-member committee re- 


ceived 502 returns, representing a 53 
per cent return of the questionnaires 
distributed. Time lapse between for- 
mation of the Insurance Commit- 
tee and the February meeting of 
the Chapter was decided to have 
been too short a time for complete 
findings, and the Committee—headed 
by Jack Jordan of the Highway De- 
partment—was asked to continue its 
study and report again at the March 
meeting of the Chapter. 


In March Jordan announced that 
a second questionnaire soon would be 
distributed to the membership. This 
second questionnaire was to amplify 


Said the Spider te the Ply... 


Fred W. Lindsay, publisher of the 
QUESNEL (B. C.) ADVERTISER, 
obviously has sympathy and apprecia- 
tion for modern-day highway prob- 
lems. This diatribe between a spider 
and a fly pokes a little fun at the proc- 
ess of selecting the location for a 
“brand nu hiwaie.” 


“Letus bild a brand nu hiwaie sed 
thee spidur tu thee fly. 

Letus bild it rite past yure howess, let 
it pass mie howess bie. 

Holee moses sed thee spidur that’s 
anawful thing tu saie. 

Let thee hiwaie goe past yure howess 
an leave mie cobwebs laie. 

I have spent a mitey forchune spinnin 
webs and wurkin hard; 

Let thee hiewaie leeve mie howess 
alone an go thru yure backyarrud. 


O thei raized a grate kommoshun and 
thee noyes wuz hurd afar, 

And the spidur rote a lettur tu the 
lokul Kommisar—Sayin’, 

‘Sur, it kums tu mie errs that mie 
naybor Mistur flie, 

Is connivin for a rodewaie that will 
pass his home rite bie. 

It is now mie understandin that this 
feeble minded jerk 

Is triein hard tu get this rode, but I 
tel yu it wont wurk.’... 

Soe thei held a mitey meetin, all thee 
bugs and bees wur thair 

And thei tokked for menny howurs 
and diskussed the mattur thair. 

Thei dru maps an rote deskripshuns 
showin whair it shud goe thru 

And wound up feelin happie kus it 
went past bruthur Shrew. 


the findings of the first. He proposed 
that poll results be submitted to the 
State Insurance Committee of TPEA. 
In an amendment the members pres- 
ent voted that State ITTPEA headquar- 
ters should, in turn, submit the in- 
formation to all chapters in the state. 

A voice poll at the March meeting 
indicated that those present preferred 
optional coverage for dread disease 
and maternity benefits and were 
against a package policy for hospital- 
ization and life insurance. Chapter 1 
members attending the meeting also 
voiced unanimous approval of a $25 
deductible clause in a standard or 
major medical policy. 


Bruthur Shrew wuz kwite unhappie 
wen he hurd thair wise komments 
An he straitwaie rote a lettur tu the 
hi chief Kommandment—Sayin’, 
‘I wuz oute on bizness wen this mattur 
wuz diskust 

An if thei bild this doggone rode mie 
hole dam nest will bust. 

I hav spent a mitey forchune, raised 
ten families mowur or less, 

An I have mie rites bie gullee ower I 
miss mie doggoned gess.’ 

O thee fomentations boilled an thee 
bugs and bees an ants 

Kust thee flies an oll thee spidurs an 
thair kusins on thair aunts. 

Soe thee rode reemained unbilded, 
everbudees happi now, 

An thei use a trale wunst wuz maid 
bie a hurryupee cow.” 


COPIES, COPIES, COPIES: 


Every employee of the Texas Highway Department, at some 
time during his Department career, will use the products of the 
Reproduction Section at Camp Hubbard. With camera in hand, 
TEXAS HIGHWAYS toured this vital section of Operations Di- 
vision learning what, where, and how the thousand and one 
reproduced paper items used by the Department, from book- 
lets to engineering plans, are prepared. 


Under the roof and behind the 
brick walls of a building which covers 
nearly one-fourth acre of the Texas 
Highway Department’s property at 
Camp Hubbard in Austin, there are 
28 people coaxing copies out of the 
most modern reproduction machines 
available. 

The Department spends 
amounts to an average of $33,000 each 
month with this business house it 
owns. Every District and each Divi- 
sion run an account here. From its 
shipping rooms freight trucks take out 
about 400 pounds of filled orders dur- 
ing the course of each day. Destina- 
tion: the far-flung or nearby segments 
of the ‘Texas Highway Department. 
In 1957-58 the Reproduction Plant 
a Section of Operations Division— 
totaled $360,242.02 in services ren- 
dered the Department. ‘The Plant can 
price its services to its “customers” 
at 30 per cent below commercial 
prices, because the basis of its charges 


what 


is not to operate at a profit but only 
to break even against the operating 
costs of salaries, supplies, and depre- 
ciation on equipment and the build- 
ing. 

Preliminary engineering paper 
work—chiefly plans which have been 
drafted in the field and for which 
reams of additional copies are neces- 
sary—was the costliest of the Depart- 
mental needs which kept Reproduc- 
tion Section’s machines grinding last 
year. Against “Preliminary Engineer- 
ing” in the account book was charged 
$159,055.66 in 1958. 

All mechanical short cuts which 
will save engineering-drafting man- 
hours are housed in the Reproduction 
Plant at Camp Hubbard. Highway 
departments throughout the nation 
know this. Eight states and Puerto 
Rico have sent visitors—some_ of 
whom have made return visits—to 
learn the photographic and mechan- 
ical short cuts with which Texans are 
saving time, money, and labor. 


In the shipping room of this Re- 
production Plant is kept the supply 
of paper items which have been print- 
ed for the Department by private com- 
mercial concerns. This is a $90,000 
annual stockpile of stationery and the 
more than 400 printed forms which 
Highway Department employees roll 
into typewriters, carry on clipboards, 
or snap into notebooks. Also, the base- 
ment of the building furnishes storage 
during the year for 80,000 pounds of 
paper of all the kinds needed to feed 
the hungry machines upstairs. 

New reproduction methods contin- 
ually replace the old, and the Depart- 
ment keeps in touch with these. 
For the  not-too-distant future a 
new plant is planned, where the latest 
automation machines for reproduc- 
tion can be installed when the quan- 
tity of work warrants their purchase. 
For now, however, take a look at to- 
day’s plant—a giant which most of 
the Districts think of in terms of or- 
der blank and mailing tube. 
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Every set of Highway Department plans, 
whatever Division or District, will be du- 
plicated at the diazo machine shown 
here. A direct print—white background 
with blue or black lines—results when 
the original is fed through the machine. 
The diazo performs its duplication from 
ammonia vapor, thus paper sent through 
it requires no drying. Paul M. Goertz, 
Senior Operator, ushers through the ma- 
chine the original drawings of highway 
construction plans on U. S, 83 in Hi- 
dalgo County. Originals, a maximum of 
52 inches in width and up to 100 yards 
long can be copied by this machine. 


This is the machine which makes little 
things of bigger things and vice versa 
—or reproduces the same size. It is the 
photostat, whose suave copies are black 
background with white lines. This nega- 
tive print is usually quite satisfactory 
for records, and the photostat is the 
machine for ''short orders" when a cer- 
tified copy or small numbers of copies 
are needed. Photostats to a maximum 
size of 18 by 24 inches may be made, 
with 60 seconds as the maximum expos- 
ure time. In this picture Zelma Setliff, 
Junior Operator, sets controls which will 
determine length of exposure, number of 
copies, and length of the paper. Lindsey 
Hobbs, Senior Operator in the back- 
ground, controls a switch which will re- 
duce to page size the blueprint mount- 
ed nearby. The copy will be inserted in 
a set of contracts. Usually two persons 
operate this machine four or five hours 
a day. So great is the demand for pho- 
tostat copies in the Department that 
without the addition of a newer copy- 
ing machine this photostat machine 
would have to run two shifts a day. 


The Department rents this machine 
on a meter basis. Reason: Its cost 
new, $85,000. The device, which illus- 
trates how a new reproduction machine 
operating on a different principle will 
replace another, can turn out in half a 
day the work which the photostat ma- 
chine would require two days to com- 
plete. Here, T. A. Stevenson, Repro- 
duction Superintendent, checks the roll 
of paper which will yield permanent 
copies. An average of 40,000 feet of 
this paper is used each month in the 
machine. 

To the right of Stevenson is the shiny 
selenium-coated drum which transfers 
the image from the original to copy pa- 
per. On the machine an eleven by eight- 
een-inch reduction of current or final 
plans is possible. Although an eleven- 
inch width is the maximum reproduction, 
originals up to 2,000 feet in length are 
possible. A four-hour run by this ma- 
chine will turn out enough work to keep 
four people busy eight hours trimming 
and assembling the finished copies. 
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This blueprint machine manned by Leon 
A. Schultz, Senior Operator, turns out 
the traditional negative (blue paper 
with white lines) from a positive print. 
Paper used in this process is coated with 
a chemical which becomes insoluble 
when light from a quartz lamp hits it. A 
potash solution, into which the copy pa- 
per is then dunked, dissolves out all the 
coating which has not been exposed to 
the quartz light. Beside the blueprint 
machine is a file containing all full-scale 
county maps on paper negatives. Half- 
scale and full-scale copies of such maps 
are made here. 


Every set of final plans will contain a 
certain number of "'standards.'' These 
are inserts like title sheets, multiple-box 
culvert specifications, and other pages 
which must be included in plan sets, yet 
are the same each time. For making 
such reproductions, which require no 
change in size, the vacuum frame is 
used. In it may be used reproduced 
tracing cloth, auto-positive film and pa- 
per, repro-negative paper, photact pa- 
per, and contact film. Here Harlon 
Shannon, Senior Operator, adjusts a film 
negative. Drafting man-hours are saved 
when portions of such a negative are 
‘‘opaqued,"' or painted off, if new infor- 
mation is required only on certain por- 
tions of the page. Then, only that new 
part requires a draftsman's time. 
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The Monthly Construction Report, Ori- 
gin and Destination Surveys, and Plan 
Prepartion books are widely used 
publications which are examples of the 
reproduction work these offset du- 
plicating machines turn out. During the 
past year 10,389,000 sheets of paper 
took a whirl through the five offset du- 
plicator presses, three of which are pic- 
tured here. Of that amount, 70 per cent 
was printed on both sides. These presses 
can turn out 7,500 impressions in one 
hour. Their scope is illustrated by the 
fact that they produce publications in 
multiple colors. Offset plates are made 
here, and all layout and composition is 
part of the service. Originals furnished 
for reproduction are photographed, 
then enlarged or reduced. Booklets, 
pamphlets, maps, and forms of many 
types go from these machines, operated 
by (front to rear) James Seals, Senior 
Operator; Jesse Freeman, Operator; 
and Leroy Sakewitz, Senior Operator. 
Folding, binding, and gluing stations are 
nearby to receive the finished products. 


Polk C. Webb, Reproduction Supervisor, 
is in charge of the Offset Section. One 

of his duties is layout of material before 

it is turned over to offset duplicating » 
machines. Here, over a square of glass, 
he arranges the pictures on a page 
which will be part of a pamphlet. 


The big copy camera makes the film 
negatives used in the vacuum, blueprint, 
and offset duplicating machines. It will 
enlarge double-size or reduce at the 
rate of six to one, will furnish a maxi- 
mum-size image of 30 by 30 inches. An 
original as large as 52 by 60 inches can 
be fitted on the large copyboard at the 
extreme left in this picture. In the back- 
ground, center, T. A. Stevenson fits an 
engineer's drawing into a special ground- 
glass copyboard used for photograph- 
ing tracings and other translucent orig- 
inals. Within this frame, originals which 
are drawn on both sides may be repro- 
duced. At the right, Johnny Crawford, 
Reproduction Supervisor, works on a 
large-size negative which has been butt- 
spliced together. The big copy camera 
is used for making halftone negatives of 
photographs and pencil shaded draw- 
ings to be reproduced on duplicating 
machines. 


All picture film from the Districts, roll 
and pack, is developed and printed in 
the Photographic Section. Nearly 900 
rolls of traffic-count film each month are 
ushered through the developers for use 
by the Planning Survey Division. Houses 
acquired by the Department as part of 
right of way are photographed in the 
Districts, and the film is sent in for de- 
veloping and printing. Pictures of these 
go to the offset duplicating room for 
layout on handbills. They are repro- 
duced with descriptive statistics and re- 
turned to the proper District to help ad- 
vertise when the house is for sale. Em- 
mitt Grosskopf, Reproduction Superin- 
tendent, focuses the |6-by-20-inch en- 
larger. Aerial photographs can be en- 
larged up to ten times with darkroom 
facilities here for use in making tracings 
for preliminary engineering work. The 
file of negatives in this section totals 
97,800. 


This is how the pages of a book get to- 
gether. Slots in the cabinet can be filled 
in numerical order with as many as 300 
pages. These are assembled from left to 
right, one worker to another. A total of 
500 books can be paged here at this 
cabinet. Front to back, the Reproduc- 
tion Section Employees include Frank 
A. Maxwell, Operator; Melba Frey, Jun- 
ior Operator; Dorothy Smith, Junior 
Operator; and Neal Ballard, Reproduc- 


tion Supervisor. 
¥ 
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From the assembly cabinet, a book or 
manual is sent to the stitcher. Wire sta- 
ples or plastic spirals are used to an- 
chor the pages. Books of frequent ref- 
erence will be fitted with a spiral, per- 
mitting pages to lie flat. Personnel man- 
uals and the Right of Way Manuals are 
among the better-known publications 
for which special drills in this Section 
are used to punch looseleaf pages. A 
folding machine is part of the machin- 
ery here, as is a perforating machine. 
All Departmental work sheets are 
made into pads by use of a syn- 
thetic padding liquid which is painted 
onto a stack of forms. Here Dorothy 
Smith, Junior Operator, applies the 
binding tape on a stapled book. At the 
stapling machine (center), Neal Ballard 
has an additional stack of unfinished 
books for Dorothy Smith. Frank Max- 
well is slicing stacks of work sheets on 
which synthetic padding compound has 
been painted to make them into pads of 
various numbers of sheets as needed. 


Fred Carter, Senior Operator, fills the 
day's orders for forms which have come 
through the mail from the Districts. 
There are 425 different forms stocked. 
The Daily Time or Equipment Report 
form is the champion, from the stand- 


point of number used. Six million of 


these will be part of the contents of 
packages Carter will ship during the 
course of a year. He will bundle pack- 
ages together with steel binding tape, 
and send them by motor freight to the 
outlying Districts. Orders for nearly 500 
pounds of various forms and stationery 
arrive each day. This shipping room 
also holds the stock of paper required 
for the offset duplicating machines up- 
stairs—80,000 pounds through the year. 


They Haven't Changed Much 


Well, not very much, anyway. Do you recognize them? 
That question was put to TEXAS HIGHWAYS readers 
in the issues of April and October, 1958, concerning old 
pictures of Division Heads and District Engineers of the 
Texas Highway Department. “That couldn’t be him,” 
and “Did you look like that back then?” were frequent 
comments heard through the Department’s many Divi- 
sions and Districts. Continuing again this month with 
more pictures which conjure up past years and mem- 
ories, TEXAS HIGHWAYS hopes to stump you with 
likenesses of men you know and with whom you work 
each day—pictures which show them as they used to be. 
Try your luck. You'll find their ’59 faces on page 21. 
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Thomas O. Foster Jr. 
San Antonio, Texas 
Texas A&M, 1927 
Highway 

Engineering 


Talbot S. Huff 
Auburn, Alabama 
Alabama 


Civil Engineering 
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Polytech- 
nic Institute, 1927 


Leslie D. Cabiness 
Paris, Texas 
Texas A&M, 1926 
Civil Engineering 


/Edward W. Mars 


Carrollton, Missouri 

University of Okla- 
homa, 1924 

Civil Engineering 


D. T. Harkrider 
Abilene, Texas 
Stamford College, 

1915 
Academic 


Randle B. Alexander 
Midlothian, Texas 
University of Michi- 

gan, 1922 
Civil Engineering 


Archie J. Sherrod 
Johnsville, Texas 
Texas A&M, 1939 
Civil Engineering 


James C. Dingwall 
Comanche, Texas 
Southern Methodist 

University, 1928 
Civil Engineering 


Oscar L. Crain 
Lone Oak, Texas 
Texas A&M, 1931 
Civil Engineering 


James F. Snyder 


Monrovia, Kansas 


Kansas State Col- 
lege of Agricul- 
‘ture, 1927 


Civil Engineering 


At the Thirty-third Annual Highway Short Course last 
March, District Engineer Mars had this to say to TEXAS 


‘Zand this. too.is Texas! 


HIGHWAYS regarding that area of Southwest Texas 
of which he writes here, ". .. and I've got to build a 


road through it!" 


A land of tall tales, legendary fig- 
ures, vast distances, and rugged scen- 
ery—this describes the Big Bend area 
of ‘Texas, one of the last remaining 
frontiers of our country. Everything 
is big, including the summer heat! 

The vast western frontiers of yes- 
teryear are fast disappearing before 
the onslaughts of civilization and the 
inquisitive eyes and needs of our in- 
creasing population. The Big Bend 
Country has been the haven of rock 
hounds hunting elusive minerals to 
supply the needs and wants of our 
demanding economy. 

The Big Bend is separated from 
Mexico by the normally dry, barren, 
and silvery,Rio Grande as it finds its 
way through desolate mountain chains 
to the Gulf. Some of Texas’ earliest 
history was recorded along this stream 
from the Big Bend area to EI Paso. 

During the several years since 
World War II, the Texas Highway 
Department has constructed FM 170 
from Presidio southeastward to Red- 
ford, sixteen miles distant. This road 
extends on five miles beyond Redford 
to the end of the farming district 
along the narrow valley of the river. 
Likewise, from S. H. 118 near Study 


Butte, RM 2462 has been constructed 
westward to old Terlingua, the center 
of mercury mining in Texas for many 
years. An extension of this road west- 
ward to Lajitas on the Presidio-Brew- 
ster County line is rapidly approach- 
ing completion. 

Last fall, the Texas Highway Com- 
mission additional 
twelve miles of construction from five 
miles southeast of Redford southeast- 
ward toward the Big Bend National 
Park. From the present end of the 
pavement near Redford to Lajitas the 
distance is approximately 30 miles 
through some of the roughest terri- 
tory in Texas. It is the intent of the 
State Highway Commission, as ex- 
pressed by their action in extending 
FM 170, to ultimately complete the 
road along the river to connect these 
two roads. This opens up a new ap- 
proach to the west entrance of Big 
Bend National Park three miles south 
of Study Butte. 

It is this 30 miles remaining un- 
paved between Redford and Lajitas 
that particularly claims our attention. 
A trail exists over which it is best to 
travel by jeep. In fact, the trail was 
bulldozed out to permit the Border 


authorized an 
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E. W. Mars, District Engineer 
District 24 


Patrol to traverse this area by jeep to 
keep out stray cattle from Mexico 
during the outbreak of the hoof and 
mouth disease some years ago. A pic- 
ture story of the trip indicates that 
tremendous forces of nature at some 
time in the dim, distant past molded 
the entire area into weird masses of 
mountains, arid deserts, and fantastic 
formations of bentonite clays, volcan- 
ic rocks and miscellaneous later sedi- 
mentary layers. The little community 
of Lajitas—even the name Lajitas 
means flat rock—nestles in a_ nar- 
row desert flat on the banks of the 
Rio Grande near the west end of fab- 
ulous Santa Elena Canyon. 

From Lajitas, the eye can scan the 
changing beauty of the varicolored 
rock formations which surround the 
valley. Shutterbugs can use vast quan- 
tities of film recording the ever-differ- 
ent face of nature as the sunlight 
changes the colors of the rocks from 
flat objects of little interest to exotic 
colorings seen only in the imagination 
of painters of fantastic scenes. 

Yes, it is a big country 
moved and different from the Texas 
we know. And yet, it is Texas—Texas 
in the rough! 


far re- 
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Preucutive Watutenauce 


STITCH IN TIME 


That's D-4's way of saying, "Use foresight 
and save repair costs." Some new practices 
which pay off in dollars saved are told here 
by the Districts which developed them. 


The old minstrel song recounts that 
“the toe bone’s connected to the foot 
bone, and the foot bone’s connected 
to the ankle bone, and the ankle 
bone’s connected to the leg bone.” On 
the linkage continues, until finally 
“the neck bone’s connected to the 
head bone.” 

Just so, any highway maintenance 
man could say the tire’s connected to 
the wheel, and the wheel is finally 
connected to the vehicle, which is 
“connected” to District Maintenance 
Shops, and the Shops to Equipment 
and Procurement Division, whose big 
focus at present is back down the line 
to the cost of all these connections. 

Preventive Maintenance is D-4’s 
two-word way of saying, “Use fore- 
sight and save money on vehicle up- 
keep.” .,The economy campaign it 
started pushing last year began with 
the recapping of tires. Savings to the 
Districts were dramatic, and recaps 
for graders and trucks now line up in 
the District warehouses, the thrift of 
getting a tire to the vulcanizer early 
enough an accepted fact when com- 
pared to the cost of new tires. In some 
of the Districts, this ‘‘toe-bone’’ be- 
ginning has now connected with the 
other parts of vehicles as well. Here 
are examples. 


VEHICLE INSPECTION Every 10,000 
MILES 


Each of District 12’s pieces of major 
rolling equipment—and it counts 409 
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in this category—has a date with a 
mechanic for every 10,000 miles it 
ages. One mechanic will devote six 
hours to the 42 items on the check 
list the District has prepared. He will 
also take care of the written requests 
for adjustments, small repairs, grease 
jobs, and other items, which the oper- 
ator of the vehicle has jotted down in 
the handy notebook kept in the pock- 
et of the machine at all times. 

As the examination progresses on 
the 42 routine items, the mechanic 


marks these off on a special printed 
form which he will turn in at the 
shop office. These forms, like the case 
history card of a patient at a medical 
clinic, make an individual of each ve- 
hicle. They tell its type, number, and 
speedometer reading on the inspec- 
tion date. The maintenance supervi- 


sor can determine within a matter of 
minutes how things stand with any 
machine in his fleet by a look at the 
record card which is on file in the 
shop office. 


This truck is started down the line of 42 items on the check list which Equipment 
Supervisor Joe C. Nerren of District 12 holds. An inspection is scheduled every 
10,000 miles for each piece of major rolling equipment in that District. 


An old tire over the good one on each front tractor wheel of the mowers in District 
13 has cut out sidewall punctures from thorns, wire, and nails. Marcus Hermes, Semi- 
skilled Laborer, foreground, and Anton J. (Red) Sassin, Semi-skilled Laborer, show 
the successful mounting of a slightly larger old tire as a protector over the better one. 


When the regular 10,000-mile in- 
spection is finished and the operator 
and machine are reunited, one last 
touch of foresight has been provided 
by the mechanic. This is a reminder 
of the next inspection date glued to 
the dashboard where it can’t be 
missed. 

To service the 409 vehicles, District 
12 has a staff which consists of a shop 
foreman and thirteen mechanics. Bill 
Hunter, Senior Equipment Supervi- 
sor, says the District adopts the view 
that these 10,000-mile inspections are 
necessary for the safe operation as well 
as the conservation of the machine. 
The routine inspections do not in- 
clude rollers, air compressors, cement 
mixers, sweepers, asphalt heaters, 
trailers, mud jacks, striping machines, 
pumps, and engines. 

Hunter named the following prin- 
cipal inspection points from the rou- 
tine total of 42 which the mechanic 
follows with each vehicle: adjusting 
and, if necessary, relining brakes and 
emergency brakes; checking steering 
system, including tie rods, drag link, 
and wheel alignment; checking front 
and rear springs for broken leaves and 


looseness in shackles, clips, and U- 
bolts; checking windshield wipers for 
oiling or repair; checking rearview 
mirror, lights, windows, and wind- 
shield; inspecting tires and making 
any needed replacements. 
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Here Skilled Laborer Bill Konec 


ny (left) and Senior Equipm 


WHAT THE Book Says 

Equipment and Procurement Divi- 
sion attributed to Bill Hunter this 
idea which has now been adopted by 
several other Districts. It is the plac- 
ing of an engineer’s field notebook in 
the glove compartment, tool kit, or 
driver’s cab as a permanent accessory. 
On its pages the operator may note 
any needed repairs or maintenance. 
When a mechanic makes repairs or 
replacements, he enters the date, mile- 
age, and nature of the work. New tires 
or recaps are recorded—serial, date, 
and mileage. Batteries, spark plugs, 
and all services are also noted. 

This log proves its usefulness when 
the field mechanic, shop foreman, or 
equipment supervisor needs informa- 
tion about the vehicle out in the field 
miles away from the permanent card 
files of the District Shop. 

SECTION MECHANICS 

M. G. Cornelius, District Engineer 
for Yoakum District, says the greatest 
advance in District 13’s equipment 
maintenance in recent years has been 
the establishment of a qualified me- 
chanic in each of the maintenance 
sections. Let him tell about the way 


such a mechanic saves the District 
down time and _ performs services 


m4 
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ent Supervisor Anton 


Valigura of District 13 demonstrate the way a double mounting saves the tires on a 


shredder. 
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which mean fewer major repairs. 

“How often would you have your 
personal car serviced or repaired if you 
had to pay for a mechanic to make 
one or two or more trips from another 
town?” Cornelius asks. The parallel 
to the expense and wait for an out-of- 
town mechanic when a private car 1s 
in trouble, of course, is the down time 
and wait for a District mechanic to 
arrive in the field for servicing a truck 
or grader. 

“The men picked for these jobs in 
the section were all-round mechanics 
with several years experience in auto- 
motive mechanics and some electric- 
welding experience. They were 
trained further in general and _ struc- 
tural welding by able welding instruc- 
tors from D-4. 

“Engine overhauls and other major 
repairs of trucks are performed in the 
District Shops, but the Maintenance 
Section mechanics make such repairs 
as are possible with their limited shop 
equipment and hand tools. On heavy 
equipment such as dozers and main- 
tainers these section mechanics often 
diagnose the trouble and can tell the 
District traveling mechanic what parts 
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Arthur Dancer, Semi-skilled Laborer in Paris District exhibits the District's tire-card 


to bring with him on the call. We 
have found the Section mechanic in- 
valuable in assisting on such field re- 
pairs. 

“Each is furnished a radio-equipped 
pickup, in the bed of which a small 
air compressor has been mounted. 
One of the mechanic’s chief duties is 
the checking of tire conditions and 
tire pressures on all equipment in the 
Section. If a repair job requires it, a 
small trailer with an electric welder 
and cutting torch can be towed by 
the pickup. 

“During the mowing season, the 
Section mechanic cuts our down time 
on mowers immensely. Previously a 
mechanic was summoned from the 
District Shop, and he often had to 
make a repeat call the following day 
to bring the necessary parts. Now the 
Section mechanic is able to make most 
of the mower repairs on the spot. 

“We are experiencing higher em- 
ployee morale and find fewer major 
repairs necessary because of these 
prompt adjustments when machines 
need attention to faulty brakes, steer- 


ing mechanism, ignition, cooling sys- 
tems, or lights,’ Cornelius stated. 


file in which every tire is recorded as to its serial number, date of installation, new 
tire cost, recap cost, and mileage. Actual tire cost per mile can be determined 


from these records. 
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GREASE ReEpoRTS USED AS RECORDS 

Each time a piece of equipment is 
greased, has the oil changed, or is re- 
paired in District 13, a report form 
is filled out by the person doing the 
work. ‘This not only provides a check 
list for the operator, but the filed copy 
becomes part of the permanent equip- 
ment record kept in the District Shop. 
Periodic inspection of the records will 
then easily disclose equipment which 
has not been serviced as scheduled. 
The report also provides spaces where 
the operator may report needed re- 
pairs to the District Shop or the Sec- 
tion mechanic. 

DousB_LeE TirEs FOR ROTARY MOWERS 

From District 13 comes word also 
that placing two tires on each front 
tractor wheel of mowers and_ shred- 
ders is sure protection against flats. 
District Engineer Cornelius stated, 
“The extra thickness provided by an 
old tire gives needed protection 
against thorns, wire, and nails, espe- 
cially at the vulnerable sidewalls of 
the mower tire.’ A number of other 
Districts are using this system, too; 
and Tony Valigura, Senior Equip- 
ment Supervisor of the Yoakum Dis- 
trict, says it has been adopted there 
completely. 

‘Two methods, both utilizing dis- 
carded passenger and pickup tires for 
the sake of economy, may be used. 
Both stop the flats. Here are time and 
money-saving tips which Valigura says 
are cutting rental rates in his District: 

Put a 670 x 15 passenger tire inside 
a 710 x 15, and mount both beads on 
the rim ledge or “bead-seat” of the 
front tractor wheel. An ordinary 670 
x 15 passenger tube will be sufficient. 
Should the double-bead installation 
give mounting or dismounting trou- 
ble, cut the bead off the 710 x 15. A 
650 x 16 tire with the bead cut off 
may be used over a 670 x 15 size or 
over a 6.00 x 16. 

Where double tires are used in this 
manner, it may become necessary to 
bend the steering arm upward slight- 
ly to give clearance and to avoid re- 
ducing the turning radius. When this 
is done, a slight “‘toe-in” or tie-rod 
end adjustment is also needed. 


Archie J. Sherrod 
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Widening Bridges with Offset Railings 


R. N. Jennings, District Maintenance Engineer 


The major portion of U.S. 29) in 
District 7 will become a part of the 
Interstate System at some future date. 
A low volume of traffic and limitation 
of funds may postpone this time for 
several years. In the meantime, it is 
necessary to keep this section of road 
up to a fair standard with a minimum 
expenditure of funds. 

Several 22- and 24-foot-wide bridges 
west of Sonora were such a_ hazard 
that it was decided to widen them 
three feet by utilizing the existing 
eighteen-inch curbs as part of the 
roadway. This was done by revising 
the grade line of the road so that 
there would be flexible base material 
across the structures to the height of 
the curbs. The old railing was re- 
moved and replaced by an offset rail- 
ing using metal posts and flexible 
steel railing. 

A special concrete fastener which 
had a drill bit on one end was used 
for bolt holders. The fastener with 
bit drilled the hole, a metal plug was 
inserted in its end and the fastener 
was driven in the hole so that the 
plug expanded the fastener. The fas- 
tener’s head was then snapped off and 
it was ready for the bolt which held 
the rail post. This device gave a very 
good line of posts with low cost for 
installing the bolts. The rail posts 
were attached to the curb so that all 
forces were either in shear or com- 
pression. Identical templates were 
used for drilling holes in the posts 
and curbs. This permitted the holes 
in post brackets to be drilled in the 
shop where the posts were fabricated. 
A jig was used to hold the components 
of the post while it was being welded. 
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These two views of the Sutton County bridge illustrate the increased width and 
greater safety obtained by utilizing existing curbing and offset railing. 
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The metal railing was tack-welded to the posts. This permitted the posts to be shifted 


Concrete fasteners are inserted prior to along the curb in the event that reinforcing steel was encountered as holes were 
installing the railing posts. being drilled. 


RAILING 
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RAMP TERMINALS 


and 


FRONTAGE ROADS 


Phillip L. Wilson, Senior Engineering Assistant 


Highway Design Division 


In the development of our Inter- 
state Highway System, the highway 
designer is faced with innumerable "Ss LIP RAM p" 
design problems which necessitate the 
unlimited application of both theo- 
retical and empirical knowledge. He 
has, to date, been furnished a number 
of policies and standards which pro- 
vide a working solution for the vari- Ce Se ee eee eee 
ous controversial problems that arise =— One Way Frontage Road 
in the development of ramp designs. 
As my subject title implies, we are 
faced with a phase of design involv- 


ing the detailed channelization and 


geometric control of vehicles at the 


ramp-frontage road terminal. 


We are presently utilizing three 


Illustration | 9 


*Speech presented at the Thirty-third Annual Short Course. 
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types of ramp terminal designs de- 
pending on varying conditions. ‘he 
first type, Illustration 1, which pro- 
vides a geometrically unrestricted mer- 
gence or divergence of exiting or en- 
tering ramp traffic, is locally known 
as a “slip ramp” and is utilized in 
combination with one-way frontage 
roads. Based on actual practice, this 
type of ramp has been found to be 
fully acceptable when utilized with 
unidirectional frontage roads. Our 
problems are greatly minimized by 
use of such a flanking one-way facil- 
ity; therefore, it follows that such a 
combination results in a much more 
desirable system strictly from an op- 
erational standpoint. 

The second standard ramp type, II- 
lustration 2, is normally called a “but- 
tonhook” or “gooseneck” ramp and 
is utilized in combination with two- 
way frontage roads. You will note that 
this design requires exiting vehicles 
to stop or yield right of way to front- 
age-road traffic. Such a requirement 
is necessary since  two-directional 
movement on the frontage road de- 
mands such a safety provision. Due 
to the alignment of the service road, 
it would be very difficult to force lo- 
cal traffic to observe such a stop con- 
dition and allow unrestricted flow of 
ramp traffic. Both geometrically and 
operationally, this second type of de- 
sign has been found, from actual prac- 
tice, somewhat undesirable. 

The remaining design widely used 
by our Department, Illustration 3, is 
a “braided”? ramp which, you will 
note, is also used in combination with 
two-way frontal roads. This type pro- 
vides unrestricted mergence and di- 
vergence of traffic while maintaining 
the continuity of both the frontage 
road and ramp. Operationally, this 


design is much mere desirable than 


Illustration 3 >» 


“Button-Hook"™ 


ain Lanes 


Illustration 2 


the buttonhook; however, there are 
several disadvantages which should be 
considered prior to its selection. It is 
normally used only where traffic vol- 
umes are great enough to insure its 


proper function. However, should fu- 


ture volumes necessitate the conver- 
sion of two-way frontage roads to one- 
way, the ramp would necessarily re- 
quire reconstruction for adequate re- 
vision. In addition, the initial con- 


struction and right of way costs, com- 
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Illustration 4 


pared to that of the buttonhook 
type, are much greater. 

As you can readily visualize, the 
provision of two-way frontage roads 
requires consideration of numerous 
design problems, any one of which 


can produce a hazard for both front- 
age-road and ramp traffic. The most 
important consideration is that the 
ramp should be capable of carrying 
the volume of traffic for which it is 
provided; however, of equal impor- 
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tance is the angle of its intersection 
with the frontage road. It should in- 
tersect the frontal road at an angle 
which will minimize the possibility of 
head-on conflicts with opposing traf- 
fic. From the standpoint of safety, it 
is not difficult to imagine the hazard 
which would be induced by use of a 
slip ramp in conjunction with a 
two-way frontal road. Such a design 
would, in effect, be routing high-speed 
exit traffic directly into the path of 
opposing local traffic. If I may again 
call your attention to our standard 
buttonhook ramp, Ilustration 2, 
you will note that an attempt was 
made during its design to minimize 
this hazard by forcing traffic to enter 
the service road at right angles. How- 
ever, as you can see by the trayves 
marks on this existing ramp, a tend- 
ency exists among drivers to straight- 
en out the hookend and enter at as 
flat an angle as possible. Such actual 
practice, in effect, reduces the but- 
tonhook to little better than a slip 
ramp. 

Another design feature which 
would be desirable involves the pro- 
vision of exiting traffic preference 
over frontage-road traffic. The reasons 
for this consideration are obvious. 
The exiting traffic normally is trav- 
eling at a much higher speed than is 
local traffic and should, therefore, be 
granted preference. In addition, a 
greater volume of exiting or entering 
traffic could be handled by eliminat- 
ing the imposition of stop conditions 
on such movements. ‘This requirement 
is not an absolute necessity; however, 
its adoption, whenever possible, is 
strongly urged. 

A fourth design requirement in- 
restriction of possible 
wrong-way entry by local traffic. There 
have been several cases of late where 
vehicles have entered ramps in the 
reverse direction and have subse- 
quently found themselves traveling 
against or in opposition to traffic on 
the main lanes. Such misuse is not a 


volves the 


normal occurrence; however, its ef- 
fect cannot be minimized since the 


« Illustration 5 


results of such practice can be deva- 
stating. Geometrically, it is virtually 
impossible to provide an exit which 
could not be used conversely as an 
entrance. It is the responsibility of 
the designer, however, to provide a 
facility which will reduce the creation 
of such wrong-way action. 


In addition to the above design 
problems, we must also consider the 
economic aspects involved in the se- 
lection of ramps. I am sure you will 
all agree that the provision of a full 
cloverleaf interchange at a minor road 
crossing could hardly be justified; nei- 
ther could a four-lane divided high- 
way where two lanes would provide 
adequate service. In the case of ramps, 
we should provide a connection that 
will adequately serve future traffic 
needs without elaboration. It is not 
my intent to imply that we should 
economize to the extent that safety 
provisions are impaired. If traffic 
needs are such that a less elaborate 
ramp will serve equally as efficiently 
aS a more expensive one, economy 
should then certainly become a basic 
consideration. As previously noted, 
the designer should also bear in mind 
the possible conversion of frontage 
road traffic to one-directional move- 
ments. In such an event, an interim 
ramp design which will permit eco- 
nomical modification might be desir- 
able, as compared to one which would 
require an ultimate revision involv- 
ing prohibitive expenditure of funds. 

It is also our policy to employ re- 
strictions regarding the placement of 
ramps in relation to interchange struc- 
tures. As you are all aware, we are 
required to provide no more than two 
exit and entrance ramps for each in- 
terchange structure. In addition, 
ramps can be provided only if they 
are constituents of an interchange. 
Bridges over streams and grade-sep- 
arated railroad crossings can be con- 
strued to lie within this classification 
since continuity of the frontage roads 
past these obstacles is a requisite. 
Such a restriction in ramp location 
has merit since we would be in an 


Illustration 7 99 


Illustration 6 


untenable position should we provide 
direct access to one commercial estab- 
lishment and deny such access to an- 
other. 

It is possible, however, that by lo- 
cating our ramps at judicious points, 


we could provide local traffic better 
circulation to streets and county roads 
which lie between successive inter- 
changes. Such a practice should be 
limited to locations where our exist- 
ing policy would create a great deal 
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of indirection for traffic destined for 
intercepted roads and where topog- 
raphy would increase the effectiveness 
of the ramp. In no case should such 
practice be construed to be a general 
design solution for all ramp locations. 
In those scattered instances where 
such variation from our general pol- 
icy would appear desirable, direction- 
al signs noting the service features of 
the ramp would be a necessity in or- 
der to insure that its location is 
brought to the attention of main-lane 
trafic before they inadvertently pass 
the exit: 

For the purposes of evaluating dif- 
ferent ramp designs with regard to 
both the requirements previously not- 
ed and other design considerations, 
several types of previously proposed 
designs have been compiled for this 
presentation. 

In regard to Illustration 4, you will 
note that preference is provided front- 
age-road traffic rather than ramp traf- 
fic. This design would, however, re- 
strict head-on conflicts and deny, to a 
great extent, wrong-way entry. You will 
also note that both exit and entrance 
ramps have been combined in the 
same location in order to eliminate 
weaving on the main lanes. ‘This prac- 
tice is generally used in most of the 
sketches shown. 

The second, third, and_ fourth 
sketches are improvements of I]lustra- 
tion 1. Illustration 5 provides a design 
which utilizes islands to control traffic 
flow more effectively. Illustration 6 
provides a greater separation between 
reserve ramps in order to reduce con- 
gestion and minimize the intensity of 
turning conflicts. Illustration 7 prob- 
ably creates the most desirable ramp 
of this general type. ‘he channelizers 
will tend to route traffic through the 
conflicting traffic as expeditiously as 
possible. However, some indecision 
might be induced by the diverging 
terminals, thereby affecting the flow 
of exiting traffic. Such an occurrence 
would not be important unless heavy 
volumes of turning vehicles are con- 
templated. 


Illustration 9 » 
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Illustration 8 employs a variation 
of the standard braided ramp. Due to 
the separation and channelization of 
opposing traffic, the head-on conflicts 
are minimized, exiting traffic merges 
smoothly with local traffic, and _possi- 


ble wrong-way entry is adequately 
controlled by design. Such a design 
would be justified only where high- 
volume movements could insure its 
proper operation. The obvious dis- 
advantage to this type would be the 
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Illustration 10 


initial cost and the expenditure in- 
duced by possible conversion to one- 
way at a future date. 

Illustration 9 appears to offer an 
acceptable solution from a casual ob- 
servation. There are several objection- 


able features, however, which might 
make its use undesirable. ‘The prox- 
imity of the ramp and frontage road 
creates two closely spaced intersec- 
tions which would be difficult to e1- 
ther sign or signal. A possible solution 
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to this would entail the provision of 
enough separation between the two 
roadways to insure adequate vehicle 
storage. Another objectionable fea- 
ture is the possibility that two road- 
ways so closely spaced might indicate, 
to the average driver, a form of di- 
vided highway, thereby inducing 
wrong-way entry into the exit ramp. 

Illustration 10 is, as you can see, 
quite elaborate. Although traffic vol- 
umes may be great enough to warrant 
such extensive treatment, an installa- 
tion such as this could hardly be jus- 
tified in view of the confusion that 
would probably result from its use, in 
addition to the expense of both its 
initial construction and possible fu- 
ture revision. Such a design would 
also drastically limit the access along 
its outer edge, thereby creating the 
possibility of damage payments in ad- 
dition to right of way costs. 

Based strictly on geometric features, 
Illustration 11 appears to offer the 
most desirable solution. It fulfills all 
the primary requisites since it can be 
adapted to one-way operation of the 
frontage roads, and provides prefer- 
ence to exiting or entering vehicles. 
It reduces the head-on conflict be- 
tween opposing trafic at the termi- 
nals, would be relatively inexpensive 
compared to other solutions, and re- 
stricts, to some extent, wrong-way en- 
try into the ramp. ‘The only feature 
which might be undesirable would be 
the indirection and discontinuity of 
the frontage-road traffic. However, for 
relatively light traffic volumes, this 
would pose only a minor disadvan- 
tage. Illustration 12 shows the corre- 
sponding design of the exit ramp. 

As previously noted, it is virtually 
impossible to provide an exit ramp 
which will deny wrong-way entry of 
vehicles. Undoubtedly such practice 
could be controlled by providing ade- 
quate signing and illumination at 
ramp terminals. It is thought that 
such visual aids would eliminate a 
ereat deal of the confusion created by 
both darkness and unfamiliarity of 
the installation. In those cases where 
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Illustration 12 


intentional misuse might occur, the 
installation of a semibarrier which 
could be of either a physical or visual 
nature might be utilized. “Do Not 
Enter’ signs and corresponding pave- 
ment markings might restrict, to some 
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extent, intentional misuse. However, 
a barrier similar to Illustration 13 
might prove to be more effective. ‘This 
particular type of barrier would be a 
gravity-controlled mechanical device 
which would react freely to the pas- 
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SECTION A-A 


sage of exiting vehicles. As shown in 
Section A-A, each panel would act in- 
dividually and be controlled by its 
own counterweight. The wheels of an 
exiting vehicle would force the for- 
ward elements down and release them 
to swing upward as the wheels cleared 
the panel. As you can visualize, traffic 
attempting to enter from the opposite 
direction would be forced to mount 
the forward elements in the same 
manner as they would a curb. 


Although this is only a rough 
sketch, it is my personal opinion that 
such a device would be extremely val- 
uable for our use since it would pro- 
vide an economical means of reverse 
traffic control for our existing ramps 
and would undoubtedly be more eco- 
nomical than utilizing an elaborate 
ramp design. Before adopting such a 
device, however, full investigation of 
its disadvantages and subsequent cor- 
rective revisions, based on actual tests, 
should be conducted. 

Undoubtedly, other types of semi- 
barriers could be developed by de- 
signers within the Department. They 
should bear in mind the economics of 
these devices during investigation in 
order to avoid selection of a type 
which would entail a prohibitive in- 
itial cost or extensive maintenance 
expenditures. 

As you can readily see, we are a 
long way from our objective in pro- 
viding for safe and expeditious move- 
ments at ramp terminals. Although the 
features brought out in this discussion 
were presented solely for the purpose 
of high lighting the problems faced by 
our designers, it may well be that 
some of the designs contained herein 
will serve as an acceptable answer. On 
the other hand, the final solution may 
in no way be related to them. It must 
be our purpose as engineers and de- 
signers to formulate our ideas for the 
purpose of providing the public with 
a design they can understand, which 
will inherently safeguard their lives 
and property, and which will permit 
both economical construction and de- 
sirable operation. 


Illustration 13 


ss 


The Sun Has Riz, 
The Sun Has Set, 
And Here We Is, 
In Texas Yet... 


OY ER TReHE MIGRMHNCa,-LYYS 


Do you have time to do a favor for 
an ex-Texan? 

I have a friend who thinks there is 
nothing like the state of Ohio and 
“gives me the business” about ‘Texas 
every chance she gets. She and her 
husband are in California and will 
start home next week... . She will be 
crossing Texas, either on U. S. 66 
across the Panhandle or on U. S. 80 
through Dallas to ‘Texarkana. 

It would do my “always Texas” 
heart good if some of your handsome 
state highway officers could manage 
to stop her car at several points in 
Texas, kid her a little, wish her a 
pleasant journey across the state, or 
escort her a mile down the road... . 
Her name is Mrs. Myrtle Flechsig 
(pronounced Flek-sig). . . . You do 
not need to answer this. If you are 
able to find her, I will hear about it 
—in detail. ‘Thanks. 


Helene ‘Thompson 
Cleveland 20, Ohio 


Well, Mrs. Flechsig, if you hap- 
pen to read this, we would like to in- 
vite you to sit a spell with us here in 


Comments... from the Traveling Public 


Texas and get to know us. We're right 
nice people ... at least that’s what 
we tell everybody. And it must be 
true because there're so many of us. 


We wish to express our sincere grat- 
titude for some of the best highways 
traveled in our cross-country trips. We 
do appreciate the improvements being 
made. 

We found that the outside white 
edge line in Louisiana and Florida 
was the best safety factor yet seen. At 
night facing bright lights you can 
hold to the outside edge without fear. 
Please adopt this idea. 


Mr. and Mrs. W. D. ‘Taylor 
Titusville, Florida 


We have notified you once before 
of the danger of moving houses on 
the highway from 26 to 35 feet wide, 
and the pavement is only about 24 
feet wide. This man keeps the 
highway blocked about half the time 
moving houses. There is a string of 
cars sometimes three to five miles on 
each side that can’t pass. We, the cit- 
izens, wish this stopped at once or we 


shall have to go to the Governor. Let 
him, the builder, build houses on the 
location or tear them apart. Some one 
is going to be killed and then they 
are going to sue the State for dam- 
ages. You have very few days to stop 
this or we notify the Governor as 
citizens of long standing just appoint- 
ed to notify you by a group of angry 
citizens. Thanks. 


(unsigned) 
Texarkana, Texas 


We love all of Texas, 
Especially the folks. 

The things they say of Texas 
Aren’t all just jokes. 


We travel with a trailer. 

The Highway is our home. 
There is no state like Texas 
Where we would rather roam. 


Some day we will leave Texas. 
It’s everybody’s fate. 

There is just one place better— 
Inside the Pearly Gate. 


GA. Clark 
Centralia, Washington 


Te and “from Our Readers 


Mrs. Wallace and I wish to thank 
you for sending us the copy of “Na- 
tive Flora of ‘Texas,’ which we re- 
quested to help our children learn 
about the state we have had to leave. 
Our girls will also enjoy having the 
highway map, state song, and other 
interesting information about Texas. 

We have all enjoyed the years we 
lived in Bellaire and hope that we 
will be able to return to visit or live 
there again. 

Eugene W. Wallace 
Redondo Beach, California 


I would be most pleased if your of- 
fice could help me by supplying a 
small amount of literature about your 
vast state. I am at present fighting a 
rear guard action against many poor- 
ly produced “Cowboy” annuals which 
my class seems to prefer as reading 
material (sorry material) . 

Some literature from the fountain 
head would give me a potent weapon 
against the very poor impression they 
receive of your country and state’s re- 
sources, people, and even morals 
through these comics. 

G. D. Massey 
Devon County, England 


Thank you for the wonderful in- 
formation you gave me. I enjoyed the 
big map with the many different col- 
ored pictures and the resoure (sic) 
map and Crop Reporting District 
Map. I enjoyed the many different 
facts and the history of Texas. I enjoy 
your state song and I also played it on 
my flute. I liked the wonderful books 
very much and they are very inter- 
esting and the booklet of the Texas 
State Building and the booklet of the 
History of Texas with the different 
flags is very interesting too. The Pic- 
ture of the Old French Legation is a 
very nice picture. Thank you again. 


Love, F 
Rita Armstrong, 


Billings, Montana 
P'S. I hope I will be able= to visit 
your state sometime. 


Enclosed is my personal check for 
$3.50 payable to Texas Highway De- 
partment for which please enter an 
annual subscription to . . . TEXAS 
HIGHWAYS. .. . Thank you very 
much and I shall certainly be looking 
forward to receiving this publication. 

Frank W. Grafflin 
Dallas, Texas 
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ITS THE Boss!" 


About the Cover... 


Like some legendary monarch gaz- 
ing over his lands, a prickly pear cac- 
tus stands watch over a section of 
Interstate 10 near Allamoore in Huds- 
peth County. With twin lanes sep- 
arated by an asphalt median and hot- 
mix curbing, this graceful product 
of ‘Twentieth Century engineering 
slashes a broad ribbon through the 
arid plains of West Texas. A clearly 
defined roadway and increased night- 
driving safety results from the yellow 
reflectorized dash markings applied to 
the curbing. The webwork of Inter- 
state highways has now stretched to 
246 completed miles of the assigned 
2,050: 


Inside the front cover, and located 
at the opposite end of the state, the 
Eastex Freeway transports traffic and 
vital commerce in and out of the 
Houston trade area. 


TEXAS HIGHWAY COMMISSION 


HERBERT C. PETRY JR. Chairman 
CHARLES F. HAWN Member 
HAL WOODWARD Member 


D. C. GREER State Highway Engineer 


Texas Highways 


TEXAS HIGHWAYS, official journal 
of the Texas Highway Department, is 
published in the interest of highway 
development in Texas and for depart- 
mental education in the improvement 
of construction, maintenance, and op- 
eration. 

TEXAS HIGHWAYS is available to 
the general public on a subscription ba- 
sis at $3.50 annually, or it can be pur- 
chased for 35 cents a copy. Subscrip- 
tions, inquiries, material, or manuscripts 
should be directed to the Editorial Of- 
fice, Division of Information and Statis- 
tics, Texas Highway Department, Austin 
14, Texas. 


Texas Highway Department 
Austin 14, Texas 
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